Objective: Data on occupational accidents is not available from all countries in the world. Furthermore, under-reporting, limited coverage by reporting and compensation schemes, and non-harmonized accident recording and notification systems undermine efforts to obtain world-wide information on occupational accidents. This paper presents a method and new estimated global figures of fatal accidents at work by region.
Background
The International Labour Office (ILO) collects and publishes global accident figures and rates which are based on national recording and notification systems 1 . The ILO also supports member States to enhance their recording and notification systems for occupational accidents and diseases 2 . However, reasonably reliable data may only be obtained from a rather limited number of countries i.e. from about one third of the ILO's 174 member States. The information is not based on harmonised recording and notification systems, under-reporting is common, and in many countries the reporting and compensation systems cover only selected economic activities leaving out major sectors, such as agriculture, that are known to have higher than average accident frequency rates. Furthermore, some countries cover commuting accidents, traffic accidents at work, and occupational diseases while others do not. Fatal occupational accidents are better reported than non-fatal in developing countries but same limitations apply 1 . Under-reported figures and low estimates are currently used as a baseline for priority setting at the national level which leads to preventive action that is less than appropriate.
In addition to a better picture on fatal accidents, rough estimates of non-fatal accidents could be derived from the data on fatal accidents. Studies in USA 3, Australia 4 , Zimbabwe 5 , Finland 6 and the European Union 7, 8 show that -if reporting is reliable enough -a rather constant ratio exists between fatal and non-fatal accidents that lead to absence from work. This was shown first time by the classical work of Heinrich 9 already in 1931.
Earlier estimates have been based on a crude global fatality rate (8/100.000 workers) obtained from existing sources of industrialised countries. No attempts have been made to estimate such rates regionally. These earlier figures have been shown to be underestimates by new information from developing countries. New sources are based on real counts of fatalities in selected ILO member States and range from 1.5 to 5 times higher 1 than the old estimates.
Objective
The objective of this paper is to establish a better method to estimate the number of fatal occupational accidents, in particular, at global but also at regional and national levels. This estimate can be based on available data, and it would provide a basis for setting policies and priorities for prevention of such accidents, as well as for funding and national decision making. More realistic estimates would demonstrate a visible difference compared to the actual -and often unrealistic -reported data, which in turn would motivate countries to improve their recording systems. The need for international harmonization of reporting methods and criteria will be easier understood.
What is reported -source data
Usually the ILO's member States report both absolute numbers and frequency rates of fatal occupational accidents calculated for 1,000 workers. The frequency rates are more useful than absolute numbers for preventive purposes and for comparisons within and outside the reporting field. The ILO receives reports that usually contain information on fatal accidents at work and include those accidents that occur in traffic while the worker is carrying out his duties. Fatal commuting accidents and fatal occupational diseases are often but not always separately reported although the latter figures are very poorly given. The reliability, comparability and transparency of data are reduced, if these figures are not given separately. The data has been obtained from the annual compilation of the ILO Yearbook of Labour Statistics 1 .
Detailed accident statistics are equally submitted to the ILO and these are included in the CISDOC database 10 . This database was used for the study to retrieve country specific published data. 
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Method
Accident reporting schemes of industrialized countries and of economies in transition cover higher proportion of the employed manpower than those of developing countries, but even in industrialized countries normally not all industries, such as agriculture and the selfemployed, are included. Information from developing countries is often limited to a small proportion of the economically active manpower. When reported rates, in fatal accidents per 100,000 workers, are applied to the whole economically active manpower much higher -and more reliable -numbers of fatal occupational accidents are obtained. The method is not expected to be equally accurate for countries where the missing part of information is proportionally much higher.
Results
The results have been classified according to the World Bank regions since regional employment figures were available and comparable countries are reasonably well grouped together. Table 1 covers the Established Market Economies (EME's) and provides well reported data. The total number of fatal occupational accidents was estimated (calculated) to be 19,662 while the reported number was 16,320. For some countries specifically reported data was used to cover missing information. For example the fatality rates for Norway are average rates from 1985-1989 13 .
The European Union rate (5.89/100,000 workers) was calculated for 1994 7 based on 13 countries following the model of Eurostat. Data from the Netherlands and the United Kingdom were not used. The resulting rate (5.89/100,000 workers) was slightly lower than the latest available given rate from the EU for the previous year 1993 (6.10/100,000 workers). It may reflect either random fluctuation of the number of accidents from year to year or a real decline and improvement in work environment in the European Union. However, even the fairly well organised reporting systems in Europe miss some 3,000 occupational fatalities: 9,027 expected, 5,977 reported.
For some countries, such as Japan, the fatality rate was not reported from the original source but calculated by the author. This provides another source of error as the given number of fatalities may well be obtained from a smaller population than the full active employment. Such errors are producing more conservative results and can be corrected once information becomes available.
Major disasters can also be detected, such as the Baltic ferry disaster, which doubles the Swedish figures for the year 1994 from the usual. Similar expected increase is not visible in the Estonian figures, which may be caused by different compensation practices.
Reported figures and corresponding frequency rates are never overestimated as they are based on facts. However, the mixing of commuting accidents (and rarely diseases) may cause a source of erroneous increase. This is likely to be offset by the more frequent sources of erroneous decrease. Table 2 on Former Socialist Europe (FSE) is already somewhat less reliable since the number of missing data is higher. Therefore, no meaningful resulting number of reported data to the ILO for the whole region can be given. The expected number of fatal occupational accidents (15,563) is, however, realistic.
Figures on both India and China (Table 3) , are much less reliable and based on figures from other countries and regions: Malaysia (11.0/100,000) in the case of India and FSE (11.1/100,000) in the case of China. It is likely that the real figures are (considerably) higher than estimated and expected to increase closer to the levels of countries in the group Other Asia and Islands (OAI) as the Indian and Chinese economies continue to grow.
The highest rates (23.1/100,000) and absolute fatality figures (80,586) are found in Other Asia and Islands (OAI) as shown in Table  4 . The reason is that the rapidly industrialising countries such as the Republic of Korea, Thailand and Indonesia have reported high fatal accident frequency rates. These rates are, however, obtained from a relatively small part of the manpower, which is covered by the compensation schemes. The biggest component of the usually non-covered manpower is the agriculture, which is clearly more dangerous than the average of all industries in the whole world. The given fatality rate in the Republic of Korea in agriculture (90/100,000) is close to three times more dangerous than the average fatality rate (34/100,000). Methods in agriculture may, however, differ and the average rate in agriculture may be not so high in all other countries of the region.
The component of Table 5 that covers Sub Saharan Africa is almost solely based on the frequency rate in Zimbabwe. Togo figures are close to those in Zimbabwe. The resulting absolute number of fatalities is not much more than an informed guess before further information becomes available. Farmers' fatality rates are, however, providing some indicators as most of the actively employed in the region are occupied in agriculture. Burkina Faso had an agricultural fatality rate of 99.7/100,000. Guinea-Bissau had a 6-year average agricultural fatality rate of 90/100,000 but obviously based on a very small population covered.
Latin-American results are based on the biggest country figures i.e. those of Brazil. Other available data (Bolivia, Colombia, Mexico, Panama, Guatemala) confirm that the rate for the region (13.5/100,000) is reasonable.
Middle Eastern Crescent (MEC) has been based on a weighted average of Turkey and Egypt, which are reasonably large samples of the region. The rate in agricultural work is again higher than average. The last part of table 5 shows an overall absolute figure of fatalities in the region to be 41,850.
World figures are summed up in Table 6 . The world rate is 14.0/100,000 workers and the estimated absolute number of fatal occupational accidents comes close to 335,000. The earlier ILO estimate has been 220,000 fatalities, which is clearly shown to be an underestimate 14 .
Discussion
How to improve the accuracy of the figures obtained?
The estimated or obtained industry (economic branch) specific frequency rates and corresponding employment figures from regions or countries that have similar or comparable conditions would provide a more accurate basis for calculations. If , for example, rates for agriculture, construction, transport and informal sector could be obtained from representative countries or regions, and if these sectoral rates would be weighted with the actual numbers of sectorally employed workers, the country estimates would be much better.
How to get figures of non-fatal accidents?
The ratio between fatal occupational accidents and accidents causing three or more days' absence from work varies with a wide range: A low ratio indicates under-reporting of minor accidents, which is very common. No cases of over reporting are expected. A reasonably conservative ratio 1/750, between the fatal accidents and non-fatal accidents could be a basis for a new ILO estimate of non-fatal occupational accidents. This would elevate the ILO's estimate of the number of accidents to 250 million per year in the whole world, if the estimates are derived from the figures presented above. Using a higher ratio experienced in Finland and USA (1/1000) would result in a world figure of 335 million. In fact, the recently presented ILO, WHO and United Nations figures, 250 million occupational accidents and 160 million occupational diseases are still based on relatively conservative estimates 16 .
How to get all work-related fatalities?
Commuting accidents are generally not included in the results given above. The ratio between occupational accidents (at the workplace and in traffic at work) and commuting accidents is 68%/32% 17 (or more precisely fatal accidents at work/ fatal traffic accidents at work/ fatal commuting accidents: 49,3%/18.6 %/32%). If the estimate for the world, 335,000 fatal occupational injuries caused by accidents, is taken as a baseline, the estimate for fatal commuting accidents will be 158,000.
The ratio of work-related traffic fatalities from all traffic deaths is 7.67% 17 (traffic at work/ commuting: 2.77%/4.89% of all traffic fatalities). In the USA the ratio of fatal highway work accidents is 3.04 from all fatal road accidents 18 i.e. slightly higher than that in Finland. The ratio of fatal commuting accidents (of all fatal traffic accidents) in USA is most likely also higher, and probably clearly higher for developing countries, where proportionally less time is consumed in leisure time traffic (fewer motor vehicles). Example: Murray However, this does not cover such diseases that are only partially work related, such as diseases of the heart and the circulatory system. S. Hansen's (Denmark) estimate in the Working conditions and environment in figures 20 is that 10% of such diseases are work related. There are some 6.26 million deaths caused by ischaemic heart disease in the world, which would mean, if Hansen's estimate is used, 626,000 additional work related deaths. Furthermore, the reference values in Finland cover no silicosis as it is rarely found and practically no fatalities occur any more. Thus, the number of fatal occupational diseases is expected to be an under-estimate.
The Australian National Occupational Health and Safety Commission estimates that there are 2,900 work related fatalities in Australia 4 . The total employment in Australia was 8.235 million in 1995. The frequency rate for fatal work related injuries (work related accidents and diseases) is 35.2/100,000 workers. The extrapolated world number of work related fatalities is 843,299.
Murray and Lopez estimate that there were 1,129,000 to workrelated fatalities 1990. Taking into account the missing work related diseases in the calculations above the magnitudes of the three methods seem to match well. This number -1.1 million -, could be considered as the best available estimate of annual work related deaths in the world. This means 3000 deaths caused by work every day. Table 7 presents the categories of work-related injuries and the estimates of fatal injuries in each category.
Information which will be annually accumulated and added to the ILO's databases will certainly increase the accuracy of these estimates, however, radical changes are not expected. Probably a small gradual growth can be expected due to better reporting and increasing world population and active labour force.
Critical comments
Although the numbers above are based on practically all available information precautions in the interpretation are necessary:
1. Conditions are never completely comparable from one country to other, industrial structures influence strongly the rates of accidents. This results in inaccuracies if rates of one country or region are used -in the absence of proper data -to estimate numbers in another area. For example, if mining and construction industries in one country employ relatively more workers than in another country or region, figures and rates are poorly transferable.
2. Employment figures used were often inaccurate.
3. Under-reporting is likely even in the most advanced countries.
4. Only limited information is available for the two most important sectors in developing countries: the agricultural and informal sectors. These cover more than 50 % of the world active employment. Further specifically planned studies should be undertaken to reveal more accurate information.
5. The number of unemployed was estimated but that of the underemployed has not been taken into account. It is likely that a major part of the underemployed are engaged in the informal sector but details are not available.
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